Formulation design, preparation and characterization of multifunctional alginate stabilized nanodroplets.
In the present study the effect of process (homogenization speed) and formulation (polymer-alginate-concentration, surfactant concentration, drug amount, perfluorohexane volume fraction and co-surfactant inclusion) variables on particle size, entrapment efficiency, and drug release kinetics of doxorubicin-loaded alginate stabilized perfluorohexane nanodroplets were evaluated. Particle size and doxorubicin entrapment efficiency were highly affected by formulation and process variables. Increase in homogenization speed resulted in significant decrease in particle size and increase in entrapment efficiency. Polymer concentration and perfluorohexane amount both had similar effect on particle size. Particle size increased by an increase in the amount of both. Entrapment efficiency increased by increasing polymer concentration. In case of surfactant concentration and drug amount, particle size and entrapment efficiency had optimum values and an increase in concentration of both of them behind a certain limit resulted in increase in particle size and decrease in doxorubicin entrapment. In vitro release profile of doxorubicin was an apparently biphasic release process and 7%-13% of drug released after 24h incubation in PBS, pH=7.4, depending on the nanodroplets composition but ultrasound exposure for 10min resulted in triggered release of 85.95% of doxorubicin from optimal formulation (formulation E1 with 39.2nm diameter size and 92.2% entrapment efficiency).